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CONSTITUTION: A plurality of plating baths 1 
having anodes 3 and electrolytes are arranged^ 
these plating baths 1 are supplied successively 
with an insulator film 2 having a metallic film in 
thickness of 3 jlm or less continuously^ and 
electroplating is conducted at every plating bath 
1 and an electroplated layer is formed on the 
surface of the metallic film. The quantities of 
electric conduction are controlled at every 
plating bath 1, and the quantities of electric 
conduction in each plating both 1 are increased in 
turn according to order, in which the film 2 is 
fed, in such a case. The anodes 3, 3' are mounted 
on the sides, where the film 2 is carried in, and 
the sides, where the film 2 is carried out, 
respectively in each plating bath 1 . The 
quantities of electric conduction of 
electroplating performed in the anodes 3' on the 
carrying-out sides are set at values larger than 
those of electroplating conducted in the anodes 3 
on the carrying-in sides in at least partial 
plating baths 1 . 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the continuation plating method perfonmed in 
order to create the substrate used for manufacture of the two-layer TAB tape for wiring 
materials (Two layersTape Automated Bonding) which is one of the electronic parts. 
[0002] 

[Description of the Prior Art]As for the electronic parts used, a miniaturization is increasingly 
required with the miniaturization of electronic equipment in recent years. Among one of such 
the electronic parts are a flexible wiring board, a TAB tape, etc. What is called a two-layer TAB 
tape manufactured in these using the carrier tape which provided the conductive layer directly 
on the insulator film with sputtering process, a nonelectrolytic plating method, or vacuum 
deposition attracts attention. It is because the substrate used for manufacture of a two-layer 
TAB tape is reliable since an adhesives layer does not exist between an insulator film and a 
conductive layer, and conductive layer thickness can be chosen arbitrarily, so densification is 
possible. 

[0003]This two-layer TAB tape attracts attention, and follows on being put in practical use, low- 
pricing of the substrate used in order to manufacture this is called for, and the lowering method 
of that manufacturing cost came to be examined. One of the most leading methods in it forms 
a very thin metal tunic in the insulator film surface, and it carries out thickness attachment to 
predetermined thickness with electroplating. Usually, as an electroplating system for this 
thickness attachment, since an installing space can be saved substantially, what followed the 
line direction and has arranged the required number (set up according to the thickness to 
plate) of the electroplating bath of a vertical type is used. That is, the insulator film of the 
constant width which has a thin metal tunic is continuously supplied to the above-mentioned 
electroplating bath one by one at a fixed speed, and a plating layer is continuously formed on a 
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metal tunic. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional continuation plating 
method performed using the above electroplating systems, when the thickness of the metal 
tunic which is a layer to be plated was thin, there was a problem that it was difficult to form the 
plating layer of uniform thickness. Especially this tendency especially has 3 micrometers or 
less of remarkable thickness of this metal tunic at 1 micrometer or less. 
[0005]Therefore, the purpose of this invention is to provide the method of facing performing 
continuation electroplating and forming the plating layer of uniform thickness on this metal 
tunic of the insulator film which has a 3 micrometers or less-thick metal tunic. 
[0006] 

[Means for Solving the ProblemJAccording to this invention, an insulator film which arranges 
two or more plating tubs which have the anode and an electrolysis solution, and has a 3 
micrometers or less-thick metal tunic, In a continuation plating method of supplying these 
plating tubs continuously one by one, performing electroplating for every plating tub, and 
making an electroplating layer forming in this metal tunic surface. An energizing amount is 
controlled for every plating tub, and the continuation plating method making this energizing 
amount in each plating tub increase one by one according to order supplied to said film is 
provided. 
[0007] 

[Function]the metal tunic which is a plated object in the conventional continuation plating 
method explained previously according to this invention person's etc. research ~ it is thin (for 
example, 3 micrometers or less) ~ it is thought that the reason of things it is difficult to form a 
uniform plating layer is as follows. That is, since the distribution difference of the current 
density of the end of a metal tunic and a center section becomes larger when a metal tunic is 
thin, current comes to flow into the small end of resistance with a thick tunic intensively, and it 
seems that it becomes difficult to obtain the plating layer of uniform thickness. Since the 
energizing amount in each plating tub is similarly set up, electroplating of the plating tub to 
which an insulator film is supplied first is also set as the comparatively high energizing amount. 
Therefore, when a metal tunic is very thin (for example, 1 micrometer or less), generation of 
heat by energization becomes large, a glow arises on the electrodeposited surface, and this is 
also considered to be a cause formed unevenly for a plating layer, as shown in the 
comparative example 1 mentioned later. 

[0008]On the other hand, the thing set up so that according to this invention an energizing 
amount may be controlled for every plating tub and an energizing amount may become large 
according to an order of electroplating. Since an energizing amount will be smallest set up on a 
metal tunic by the first plating tub to which electroplating is performed if it puts in another way. 
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it is controlled to such an extent that it is hard to be influenced by the variation in the thickness 
of a metal tunic and generation of heat can also be disregarded by energization. And in the 
plating tub after an energizing amount is set up greatly gradually, since a plating layer is 
already formed on a metal tunic and the plating layer itself is increasing thickness gradually, it 
is further difficult to receive the variation in thickness, and the influence of generation of heat 
by energization. According to this invention, it becomes possible to form a uniform plating layer 
continuously on a thin metal tunic in this way. 

[0009]Although the anode for performing electroplating to both by the side of carrying in of a 
plated object and taking out is usually arranged in each plating tub. According to this invention, 
a metal tunic 1 micrometer in being as follows very thin. An energizing amount is separately 
controlled by the anode by the side of film carrying in, and the anode by the side of taking out, 
it is more effective than the energizing amount by the side of carrying in to set up greatly the 
energizing amount by the side of taking out, and, as for especially the first plating tub, it is 
desirable to set up such an energizing amount. 
[0010] 

[Best Mode of Carrying Out the Invention] An example of an electroplating system which 
performs the continuation plating method of this invention suitably is shown in drawing 1 , and 
the unit plating tub currently used for this device is shown in drawing 2 . That is, by the number 
according to the plating thickness made into the purpose, the electroplating system of drawing 
l^follows a line direction ( drawing 1 f our sets), and arranges the plating tub of drawing 2 , and it 
is constituted so that the energizing amount in each plating tub can be controlled by a 
predetermined circuit. 

[001 1]ln drawing 2 in which a unit plating tub is shown, it is arranged in the positive plates 3 
and 3 at the side taken out side the film 2 of a plated object is carried in to the inside of this 
plating tub 1 , respectively. It is positioned so that it may become parallel to the film 2 which 
moves in each positive plates 3 and 3. The deflected roller 4 for making the carried-in film 2 
reverse and take out is fomied in the tub, and the power feeding roller 5 for performing 
conveyance and energization of the film 2 is fonmed in the upper part of the plating tub 1 at the 
carrying-in and taking-out side, respectively. 

[001 2] Electroplating in this plating tub 1 is filled up with the electrolysis solution 7 required for 
plating in a tub, and is performed via the power feeding roller 5 by forming an electric circuit 
between each anode 3 and the film 2 of a plated object. 

[0013]ln order to perform electroplating continuously according to this invention, as shown in 
drawing 1 , many above-mentioned electroplating baths 1 are arranged to a line direction. In 
drawing 1 , the example which has arranged four sets of plating tubs is shown, and a plating 
tub is set to 1a, lb, 1c, and Id from the supply side of the film 2 at order. According to an order 
of a plating tub, the numerals of a-e were attached and shown in the anodes 3 and 3 in each 
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plating tub, and the power feeding roller 5. 

[0014]ln the plating tub 1a to which the film 2 is first carried in to and electroplating is 
performed in this plating device, and its following plating tub 1b, It is connected to a 
respectively separate rectifier in the anodes 3a and 3b by the side of carrying in, and the 
anodes 3a and 3b by the side of taking out, a circuit is formed, the carrying-in and taking-out 
side is separated, and an energizing amount is controlled. That is, the anode 3a and the 
energization roller 5a are connected with the rectifier 6a, anode 3a' and the energization roller 
5b are connected by rectifier 6a', and the energizing amount is controlled by the plating tub 1a, 
respectively. In the plating tub lb, control of an energizing amount is performed in the rectifiers 
6b and 6b formed similarly. The energizing amount of the whole tub is controlled by the plating 
tubs 1c and Id with the one rectifiers 6c and 6d, respectively. 

[0015]According to this invention, continuous supply of the film 2 which is a plated object is 
carried out to the above-mentioned plating tubs 1a-1d one by one, electroplating is performed 
to an above device by each tub, and a plating layer is formed in it. The film by which the thin 
metal tunic is fonmed on the insulator film as the film 2 which is a plated object is used, and 
formation of a plating layer is performed on this metal tunic. 

[0016]ln this invention, especially as this insulator film, since it excels in electric insulation, a 
polyimide resin film is used suitably. Of course, if the electric insulation as a wiring material of 
electronic parts is satisfied, other resin films can be used. 

[0017]What is necessary is to just be based, for example on sputtering process, a vacuum 
deposition method, a nonelectrolytic plating method, etc., in order to form a thin metal tunic on 
a film. As a metallic material used for this metal tunic, although copper, gold, silver, nickel, 
chromium, etc. can be illustrated, it is a field of cost and copper is the most preferred. It is 
important for this metal tunic that it is a thin film of 3 micrometers or less. That is, it is because 
the influence on plating which the nonuniformity of thickness has is small and a plating layer 
can be uniformly formed also by the usual method, when the thickness of this metal tunic 
exceeds 3 micrometers. 

[001 8] According to this invention, it carries out by increasing an energizing amount one by one 
as it goes electroplating of the above-mentioned film 2 performed by each plating tub to 1 d 
from the tub la. By this, the influence of thickness nonuniformity etc. can be avoided, a 
uniform plating layer can be formed on the thin metal tunic of the film 2, and the carrier tape 
used suitably for manufacture of a two-layer TAB tape can be obtained. 
[0019]The energizing amount in the anode 3 located in each tub at the carrying-in side of the 
film 2, and anode 3' located in the taking-out side. Although it may be mutually the same, when 
the thickness of a metal tunic is 1 micrometer or less, it is desirable to set up smaller than the 
energizing amount of what is located in the taking-out side the energizing amount of what is 
located in the carrying-in side. Especially setting out of such an energizing amount is so 
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effective that it is performed about tlie tub 1a to wliicli electroplating is performed first, and its 
following tub 1b. 

[0020]As metal which is a formation material of a plating layer, copper is most suitably used 
from a cost side. As an electrolysis solution (plating liquid) used for electroplating, it is not 
restricted at all but a publicly known thing can be used in itself. For example, generally the 
plating liquid of a presentation of copper sulfate-sulfuric acid is used for fonmation of a copper 
plating layer. 

[0021]The film 2 in which the plating layer was formed is rolled round, and use is presented 

with it as a carrier tape for manufacture of a two-layer TAB tape. 

[0022] 

[Example] 

using the device of drawing 1 a s an example 1 p lating device ~ as a plated object ~ 50 
micrometers in thickness. 50.8 cm in width, length It is thickness to one side of a 180-m 
polyimide film. The film which provided a 0.2-micrometer copper layer was used, and 
electrolytic copper plating was perfonmed so that the thickness of the last copper layer might 
be set to 5 micrometers on the copper layer of this film. The presentation of the used copper 
electrolytic solution was shown in Table 1, and the electrolytic condition was shown in Table 2. 
The bearer rate of the polyimide film was a part for 30-m/. It was uniform, and the obtained 
plating layer thickness was in the good state, and was the optimal as a raw material for TAB 
tapes. 



[0023] 




[Table 1] 




Wt M 




m m 






50g/i 


m m 





The additive agent used Nihon Sobering KAPARASHIDO GS. 

[0024] 

[Table 2] 
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r A "\ 




(V) 


0 

0 a 


1 

1 0 


0. I 5 


3* 7 


0 a 


d 0 


0. 4 5 


3. 0 


D D 


4 0 


0. 6 1 


2. 5 


0 D 




1. U b 




6 c 


1 2 0 


0. 9 1 


2. 0 


6 d 


1 8 0 


1. 3 6 


2. 0 



[0025] Using the polyimide film which provided the copper layer with an example 2 thickness of 
3 micrometers, like Example 1 , electrolytic copper plating was performed except having made 
the electrolytic condition into Table 3 so that it might be set to last 18 micrometers in thickness. 
It was uniform like Example 1 , and the obtained plating layer thickness was in the good state, 
and was the optimal as a raw material for TAB tapes. 



[0026] 



[Table 3] 
















CA) 




(V) 


6 a 


1 0 0 


1. 5 2 


2. 2 


6 a' 


12 0 


1. 8 2 


2. 0 


6 b 


1 5 0 


2, 2 7 


2, 0 


6 b' 


1 5 0 


2. 2 7 


2. 0 


6 c 


2 g 0 


2. 2 0 


2, 1 


6 d 


2 9 0 


2. 2 0 


2. 1 



[0027]A conventional example is assumed in the device of comparative example 1 drawing 1 , 
and it is thickness. The polyimide film which provided a 0.2-micrometer copper layer is used. 
The energizing amount of the rectifiers 6a, 6a, 6b, and 6b was set to 20A, and electrolytic 
copper plating was performed to the polyimide film like Example 1 except having set the 
rectifiers [ 6c and 6d ] energizing amount to 40A. The voltage which the rectifier 6a showed 
was 7V, the substrate generated heat, and when plating by the side of carrying in of the plating 
tub 1a was completed, a glow already generated it on the electrodeposited surface. The 
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copper plating layer of the thing obtained eventually is electrodeposited unevenly, and cannot 
be used as a raw material for TAB tapes. 

[0028]ln the device of comparative example 2 drawing 1 , the polyimide film which provided the 
3-micrometer-thick copper layer is used supposing a conventional example, Energizing 
amount of the rectifiers 6a, 6a, 6b, and 6b It is referred to as 150A and is a rectifiers [ 6c and 
6d ] energizing amount. Electrolytic copper plating was performed to the polyimide film like 
Example 2 except having been referred to as 300A. It was 3.2V, generation of heat of the 
substrate was seen like the comparative example 1 , and the voltage which the rectifier 6a 
showed has checked generating of the electrodeposited defective part, when plating by the 
side of carrying in of the plating layer 1a was completed. The copper plating layer of the thing 
obtained eventually is electrodeposited unevenly, and cannot be used as a raw material for 
TAB tapes. 
[0029] 

[Effect of the lnvention]According to the method of this invention, a unifonmly good 
electroplating tunic can be continuously formed on the thin metal tunic on an insulator film. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An insulator film which arranges two or more plating tubs which have the anode and 
an electrolysis solution, and has a 3 micrometers or less-thick metal tunic. In a continuation 
plating method of supplying these plating tubs continuously one by one, performing 
electroplating for every plating tub, and making an electroplating layer forming in this metal 
tunic surface, The continuation plating method controlling an energizing amount for every 
plating tub, and making this energizing amount in each plating tub increase one by one 
according to order supplied to said film. 

[Claim 2]ln [ the anode is provided in a side taken / that said film is carried in to each plating 
tub, and / out, respectively, and ] at least some plating tubs. The continuation plating method 
according to claim 1 for setting up more greatly than an energizing amount of electroplating 
performed by the anode by the side of carrying in an energizing amount of electroplating 
performed by the anode by the side of taking out. 



[Translation done.] 
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